Tunable pores for measuring concentrations of synthetic and biological nanoparticle dispersions.
Scanning ion occlusion sensing (SIOS), a technique that uses a tunable pore to detect the passage of individual nano-scale objects, is applied here for the rapid, accurate and direct measurement of synthetic and biological nanoparticle concentrations. SIOS is able to characterize smaller particles than other direct count techniques such as flow cytometry or Coulter counters, and the direct count avoids approximations such as those necessary for turbidity measurements. Measurements in a model system of 210-710 nm diameter polystyrene particles demonstrate that the event frequency scales linearly with applied pressure and concentration, and that measured concentrations are independent of particle type and size. Both an external-calibration and a calibration-free measurement method are demonstrated. SIOS is then applied to measure concentrations of Baculovirus occlusion bodies, with a diameter of ~1 μm, and the marine photosynthetic cyanobacterium Prochlorococcus, with a diameter of ~600 nm. The determined concentrations agree well with results from counting with microscopy (a 17% difference between the mean concentrations) and flow cytometry (6% difference between the mean concentrations), respectively.